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(Si) Conformable adhesive bandages. 



(57) This invention relates to a disposable adhe- 
sive bandage product that is extremely con- 
formable, yet resilient enough to maintain its 
shape after being subjected to forces caused by 
movement of the wearer. Its conformability per- 
mits the use of less aggressive and lower 
weights of adhesive in the manufacture of the 
bandage. 
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1. Field Of The invention 

This invention relates to disposable bandages 
and dressings for minor and major skin wounds, irri- 
tations and abrasions. More particularly, this inven- 5 
tion relates to disposable bandages which are ex- 
tremely flexible and conformable to the wearer's skin. 
They permit the wearer to experience comfort and the 
bandage to maintain adhesion to the skin using rela- 
tively low adhesive weights and/or less aggressive 10 
adhesives. 

2. Background Of The Invention 

For many years, disposable bandages have been 15 
sold for the purpose of assisting in the treatment of 
cuts and bruises. They function to cover and protect 
the wound while it heals. Such disposable bandages 
have contained a backing material, which serves as 
a substrate and protective covering for the wound, a 20 
pad, which overlays the cut or bruise, and an adhe- 
sive composition, which is deposited on the backing 
material. The adhesive composition adheres the pad 
to the backing and, where exposed, adheres the 
backing to the skin surrounding the wound area. How- 25 
ever, there are several problems inherent in the use 
of such bandages. First, the wearer often has abra- 
sions in areas of the skin which move frequently, such 
the fingers, elbow and knee joints. This subjects the 
bandage to forces which tend to deform the bandage. 30 
This deformation often results in delamihation of the 
bandage from the skin. Second, in efforts to combat 
this delamination, bandages have been made with 
fairly aggressive adhesive compositions. These tend 
to irritate sensitive skin and may injure skin when they 35 
are removed from the wearer. 

Various changes and improvements have been 
made over the years in the commercial embodiments 
of disposable bandage products. For example, back- 
ing materials have been made from vinyl film, flexible 40 
fabric and even foam in attempts to create bandages 
which conform more readily to the skin and move- 
ments of the wearer. However, attempts to date have 
not provided consumers with bandages which con- 
form readily with movement while remaining tena- 45 
ciously adhered to the skin. 

For example, U.S. patent No. 3,025,854 (Scholl, 
1 962) describes a bandage having a film backing and 
a foam, rather than a gauze, pad attached. However, 
this construction does not necessarily provide appro- so 
priate ventilation to the wound. 

In U.S. Patent No. 3,113, 568 (Robins, 1963), a 
"styptic" bandage containing an absorptive pad with 
a closely-knit, reticulated barrier was described. The 
reticulated barrier was intended to aid in the stanching 55 
of blood from the wound and in the formation of a clot 
to promote healing. The patent suggests that such a 
barrier may be composed of open-celled, polyur- 



ethane foam. 

U.S. Patent No. 3,949,742 (Nowakowski, 1976) 
describes a medical dressing constructed of a trans- 
parent, thin and flexible laminate of a thin layer of non- 
porous segmented polyurethane backing cohesively 
secured to a thin layer of thrombogenic reticulated 
foam. The backing layer is intended to be non-porous 
and extremely thin. 

U.S. Patent No. 4,733,659 (Edenbaum et al., 
1988) relates to a disposable bandage prepared from 
a single sheet of liquid permeable, flexible thermo- 
plastic hydrophilic foam. The foam was laminated 
with a porous pressure-sensitive adhesive. The foam 
laminate was then compressed in its entirety, but for 
the portion intended to contact the wound. 

U.S. Patent No. 4,730,611 (Lamb, 1988) relates 
to a dressing device composed of a foamed polyur- 
ethane pad which has a hydrophilic side for contact 
with the wound and a hydrophobic side for facing 
away from the wound. The pad was positioned on a 
porous non-woven fibrous sheet which was larger 
than the pad. It had an adhesive on the side contact- 
ing the hydrophobic side of the pad so that the device 
presented the hydrophilic side and the adhesive for 
use in contact with the wound. A non-sticking remov- 
able cover was placed over the adhesive side of the 
sheet to prevent early exposure of the pad and the ad- 
hesive. This device had the disadvantage of having 
an extremely complex construction, not readily usa- 
ble in connection with minor cuts and abrasions. 

U.S. Patent No. 4,341,209 (Schaar, 1982) de- 
scribes a pressure sensitive adhesive bandage in- 
cluding a low density polyethylene closed cell foam 
backing sheet with a glossy, smoothly pebbled, low 
friction, non-adherent face surface and a coating-ad- 
herent rear surface having a pressure-sensitive ad- 
hesive which is adhered to an absorbent pad. The 
polyethylene foam was intended to replace vinyl film, 
which normally contains plasticizers. It was intended 
to have the same material properties as vinyl. 

U.S. Patent No. 4,377,159 (Hansen, 1983) de- 
scribes a pressure bandage having a substantially tri- 
angular or rectangular prism-shaped section of com- 
pressible, resilient material which has been adhered 
to a carrier tape, the tape would not provide additional 
conformability. 

Hydrogel bandages, such as those described in 
U.S. patent No. 5,160,328 (Cartmell et al., 1992) can 
contain a polyurethane hydrogel material, but again, 
does not improve upon the conformability of the back- 
ing used in such bandages. 

U.S. Patent No. 5,203,764 (Libbey et al., 1993) 
relates to the use of an open-celled foam pad pre- 
pared from adc foam sheet impregnated with a water 
curable isocyanate functional polyurethane prepoly- 
mer resin to dress a wound. The pad can also function 
as an orthotic pad. 

U.S. patent No. 5,264,218 (Rogozinski, 1993) re- 
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lates to a dressing for wounds or derma! ulcers includ- 
ing a semi-permeable, transparent polyurethane and 
a plurality of concentric polyethylene foam rings or 
disks. 

None of the prior art patents, however, suggests 
or describes a disposable adhesive bandage product 
which is highly conformable yet maintains tenacious 
adhesive attachment to the skin of the wearer, even 
at low adhesive weights. 

Summary Of The Invention 

This invention relates to a highly conformable, 
disposable adhesive bandage. More particularly, it 
relates to a highly conformable, disposable adhesive 
bandage composed of a conformable backing mate- 
rial, a layer of adhesive and a wound-covering por- 
tion. 

Preferably, the backing material is composed of 
a foam or a fabric substrate which is highly conform- 
able to the skin of a wearer. Conformability can be 
measured in a variety of way, in particular by the 
stress/strain modulus. The stress/strain modulus of 
the products of this invention should be relatively low, 
i.e., it should have a low degree of stress per unit 
strain. The stress/strain relation of the products of 
this invention should be between about 0.5 lb/in at 
20% strain and about 1.5 lb/in at 50% strain. 

The adhesive compositions useful in the prod- 
ucts of this invention are preferably pressure-sensi- 
tive adhesives that are clinically proven to be biocom- 
patible, or compatible with the skin of the wearer. A 
smaller loading of adhesive composition is possible in 
the products of this invention than was previously 
needed in order to maintain adhesion with the skin of 
the wearer. Furthermore, less aggressive adhesives 
may be used. This is because the products of this in- 
vention tend to bend and move readily with the skin 
of the wearer and do not exert forces opposing such 
movement which would ordinarily pull the bandage 
away from the skin. Advantageously, this permits the 
products of this invention to be less irritating to the 
wearer's skin and prevents skin damage due to re- 
moval. 

The absorbent pad of the products of this inven- 
tion are, preferably, composed of a wound-release 
portion intended to contact the wound itself and an 
absorbent portion into which the wound exudates can 
be absorbed and contained. 

Description Of The Figures 

Figure 1 is a bottom plan view of a disposable 
bandage made in accordance with this invention. 

Figure 2 is a bottom plan view of a disposable 
bandage made in accordance with this invention. 

Figure 3 is a bottom plan view of a disposable 
bandage made in accordance with this invention. 



Figure 4 is a chart illustrating data obtained from 
a test of several bandages measuring maximum force 
vs. strain. 

Figure 5 is a chart illustrating data obtained from 
5 a test of several bandages measuring recovered en- 
ergy vs. strain. 

Figure 6 is a chart illustrating data obtained from 
a test of several bandages measuring tensile break- 
ing strength. 

10 Figure 7 is a chart illustrating data obtained from 

a test of several bandages measuring maximum elon- 
gation. 

Detailed Description Of The Preferred 
15 Embodiments 

The products of this invention contain at least 
three elements: the backing material, which protects 
the wound-covering portion of the bandages of this in- 

20 vention; the wound-covering portion of the products, 
which contacts the wound and provides a reservoir 
for the wound exudate; and the adhesive composi- 
tion, which holds the products in place around the 
wound. Embodiments of the bandages of this inven- 

25 tion may be found in Figures 1, 2 and 3. In Figure 1, 
bandage 10 is a disposable, removably adherable 
bandage according to one embodiment of this inven- 
tion. Bandage 10 is composed of a backing material 
20, an adhesive layer 30 and an absorbent pad 40. 

30 Backing material 20 is preferably composed of a poly- 
meric foam or a fabric material which lends the appro- 
priate conformability characteristics to the bandages 
of this invention. More preferably, backing material 20 
is composed of a closed-cell polyvinyl chloride foam 

35 or film, polyethylene foam or film, or a polyurethane 
foam or film. Nonwovens having the appropriate char- 
acteristics, such as meltblowns, such as those con- 
taining Kraton fibers, or spunbond, all made from 
natural or synthetic cellulose fibers or other fibers 

40 known to those of ordinary skill in the art, may be use- 
ful in the products of this invention. The backing ma- 
terial should have stretch and recovery properties 
that are the same or similar in all directions, so as to 
provide conformability and strength in all directions 

45 during wear. 

Backing material 20 is most preferably plasticized 
polyvinyl chloride foam having approximately 30 lb/ft 3 
density and, preferably, about 20 mils thick. The 
backing material of the products of this invention must 

so possess the characteristics of flexibility and resil- 
ience so as to produce bandages having the desired 
characteristics according to this invention. Prefer- 
ably, the density of polyvinyl chloride foams useful in 
the products of this invention are between about 25 

55 and about 35 lbs/ft 3 and between about 15 and about 
25 mils thick. The thickness of the foam in comparison 
with prior art backing materials, such as vinyl film, 
also provides a cushioning effect to protect the wound 
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from external forces. If a hydrophobic or moisture-im- 
permeable foam is used, the foam should be punc- 
tured or perforated with small holes in order to provide 
means for moisture to escape from the area of the 
skin surrounding the wound. As is well-known to 
those of ordinary skill in the art, perforating the ban- 
dage will assist in preventing the skin from becoming 
macerated due to exposure to entrapped moisture. 

Adhesive composition 30 is preferably any pres- 
sure sensitive biocompatible adhesive. Preferably, it 
is a water-based or solvent-based acryiate, rubber- 
based adhesive or a synthetic rubber-based adhe- 
sive, or a silicone adhesive. More preferably, it is a 
polyvinyl ester-based acrylic adhesive. The adhe- 
sives useful in the products of this invention can have 
relatively low aggressiveness, i.e., their adhesion-to- 
steel values can be relatively low in comparison with 
previously-used adhesives, but they will have suffi- 
cient adhesion to the skin when used in combination 
with the backing materials of this invention. For exam- 
ple, adhesion-to-steel values may be from about 4 
oz/in to about 12 oz/in. The adhesives useful in the 
products of this invention may also be those used in 
traditional bandages, but at lower coating-weights, 
i.e., from about 20 g/m 2 to about 40 g/m 2 , more pre- 
ferably from about 25 to about 35 g/m 2 and most pre- 
ferably, about 30 g/m 2 . 

Absorbent pad 40 is preferably a. laminated or 
layered pad containing a wound-release surface, and 
an absorbent body. Preferably, the wound-release 
surface, designed to permit easy removal from a 
healing wound without disturbing the natural healing 
process or opening the wound again, is made from a 
polyethylene netting material or the like, known to 
those of ordinary skill in the art. Preferably, the absor- 
bent body of absorbent pad 40 is a woven or non-wov- 
en batt made from fibers selected from the group of 
natural or synthetic absorbent arid/or heat-sealable 
fibrous material such as cotton, rayon, polypropy- 
lene-blends or the like. Most preferably, the absor- 
bent body of absorbent pad 40 is made from a 90% 
polypropylene, 10% rayon blend which can be heat- 
laminated with the wound-release surface. The ab- 
sorbent body may be laminated to the wound-release 
surface using radiant or ultrasonic energy, or they 
may be folded together so as to expose the wound- 
release surface to the side of the bandage which con- 
tacts the skin of the wearer. Figures 2 and 3 represent 
additional embodiments of the disposable bandages 
of this invention, indicating that they can be made in 
different shapes and sizes including, but not limited 
to those set forth in Figures 2 and 3. 

Preferably, the products of this invention are suf- 
ficiently conformable to adhere comfortably to the 
skin of the wearer and remain removably attached 
without aggressive adhesive attachment However, 
they should be sufficiently resilient to retain their 
shape and return to their approximate original confor- 



mation when an applied stress from skin or body 
movement is removed. They need to conform easily 
to the body, within the range of forces generated by 
body and skin movement, and be able to withstand 

5 the forces they are subjected to when applied to the 
joints, yet they should not move or exert excessive 
pressure themselves. 

the properties which are desirable in the back- 
ings and products of this invention can be measured 

10 in terms of the force (in pounds per inch) needed to 
subject a bandage of this invention to a given strain, 
and the energy recovered upon relaxation of the prod- 
uct. Tensile strength at the breaking point and elon- 
gation are also useful measures of the products of 

15 this invention. Data obtained from tests performed in 
accordance with the following procedures are illu- 
strated in Figures 4-7. 

Force vs. Strain 

20 

Force in relation to strain can be measured as fol- 
lows: the products of this invention are conditioned 
according to TAPPI standards for four hours at 70°F 
and 65% relative humidity. The products are placed 

25 in the clamps of an Instron testing machine at a gauge 
length of 2.5". The products are then stretched se- 
quentially at a rate of 5 inches per minute to 20%, 50% 
and 100% of total strain. The force required to stretch 
the bandage products is measured at each value and 

30 normalized to the width of the sample. Preferably, the 
force required for a 20% strain should be about 0.2 to 
about 0.7 lb/in and for 50% strain, and about 1.2 to 
about 1.8 lb/in. 

35 Recovered Energy 

Recovered energy, or the ratio of load to unload 
energy, is another important characteristic of the 
products of this invention. This parameter measures 

40 the amount of energy recovered upon relaxation of 
the bandage from different strains. The value of this 
parameter as measured in the products of this inven- 
tion should be relatively high, so as to assure that the 
bandage will not permanently deform in use. Prefer- 

45 ably, the recovered energy should be about 60 % to 
about 70% at 20% strain and about 40% to about 50% 
at 50% strain. The bandage should retain a relatively 
large amount of energy so as to provide an acceptable 
amount of resiliency in use. 

50 

Tensile Breaking Strength 

The tensile breaking strength of the products of 
this invention is another useful measurement of the 
55 conformability requirements of the products of this in- 
vention. The tensile breaking strength may be meas- 
ured as follows: a continually increasing load is ap- 
plied longitudinally to a specimen and the test is car- 
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ried to rupture. Values for the breaking load are ob- 
served from machine scales or dials or recording 
charts. The samples are conditioned under TAPPI re- 
quirements at23°C and 50% relative humidity for four 
hours. The specimen is held between two clamps in 5 
an Instron testing machine and strained by a uniform 
movement of the pulling clamp. The initial gauge 
length is 2". The pulling clamp has a speed of 20 in- 
ches per minute for products having a breaking time 
of 1 0 seconds. If the breaking time is less than 1 0 see- 10 
onds, the pulling speed is to be modified until the 
breaking time is 10 seconds. The average breaking 
force of the products of this invention should be be- 
tween about 3.5 and about 6 pounds per inch. Prefer- 
ably, it should be between about 4 and about 5 15 
pounds/in. 

Maximum Elongation 

Maximum elongation is another measure of con- 20 
formability. The products of this invention should be 
quite conformable and, therefore, exhibit a high per- 
cent elongation without breaking. Maximum elonga- 
tion may be measured using the same apparatus as 
set forth above in the breaking strength test How- 25 
ever, rather than measuring the force required to 
break the product, the length of the elongated product 
at the point of breakage Is measured. The products of 
this invention should have be maximum elongation of 
at least about 150% and, preferably at least about 30 
200% of the original length of the product. This en- 
sures that the product will conform to the topography 
of the skin as it moves and shifts in wear. 

The products of this invention should be made in 
such a way as to preserve the conformability and 35 
strength of the backing material during manufacture. 
Disposable bandage products are generally made us- 
ing materials in rollstock. Preferably, the bandages of 
this invention are assembled such that the backing 
material is isolated from the other elements of the f i- 40 
nal product so as to preserve the properties of the 
backing material/This can be accomplished by run- 
ning it over a roll, such as a vacuum drum, which ac- 
celerates the backing material before it reaches the 
place at which the absorbent pad is adhered to the 45 
backing material. This permits a certain amount of 
"slack" between the feeding of the backing material 
and the feeding of the absorbent pad, preserving the 
elastic nature of the backing material without stretch- 
ing it. Thus, the backing material should be relaxed 50 
prior to assembly by running it slightly faster than the 
rate at which the remaining elements of the products 
are run. The adhesive is preferably applied to the 
backing material by transfer coating, although it may 
be wiped or applied using a doctor blade. The absor- 65 
bent pad, which has been, preferably, formed into a 
laminate, is then adhered to the backing material by 
means of the adhesive. The product is then, prefer- 



ably, perforated using hot pins. The process for mak- 
ing the products of this invention is described fn co- 
assigned co-pending patent application U.S. Serial 
No. 224922 filed concurrently herewith on April 8, 
1 994, which is hereby incorporated by reference here- 
in. 

The products of this invention may be used by 
placing the disposable bandage of this invention over 
a wound or irritation, pressing the adhesive surface of 
the backing material into firm engagement with the 
skin of the wearer. Should the wound be open, the ab- 
sorbent pad will absorb the wound exudate and pre- 
vent it from being carrier further onto the skin and/or 
clothing of the wearer. Furthermore, medicament may 
be placed directly in the pad prior to placement on the 
skin. 

Example 1 

Disposable bandages were made in accordance 
with the method of this invention. The backing mate- 
rial was a closed-cell plasticized polyvinyl chloride 
foam, having a density of 30 lb/ft 3 and a thickness of 
20 mils. The backing material was available coated 
with ah acrylic adhesive, Avery EF 3508 available 
from the Avery Specialty Tape Division, Avery Den- 
nison Corporation of Painesville, Ohio, was coated 
onto the foam at a weight of about 30 g/m 2 . An absor- 
bent pad composed of a 90% polypropylene, 10% ra- 
yon blend was laminated on one side to a clear poly- 
ethylene netting. Strip-style bandages were pre- 
pared from a roll of continuous backing material hav- 
ing a width equal to the overall length of the desired 
bandage. The absorbent pad material had a width 
equal to the desired pad area. The backing material 
was fed by a vacuum drum where the moving velocity 
of the backing material was increased slightly. Down- 
stream of the vacuum drum, the velocity of the back- 
ing material was then slowed so that the elastic na- 
ture of the material was preserved. The absorbent 
pad material was then applied to the relaxed base ma- 
terial. The absorbent pad material was then perforat- 
ed using hot pins. Facing tabs were placed on the ex- 
posed areas of the disposable bandage to protect the 
exposed adhesive prior to placement on the skin of a 
wearer. The facing tabs were made from 40 lb/ream 
bleached draft paper coated with 13 lb/ream of poly- 
ethylene and Akrosil G9CO silicone release coating 
on one side, although they may be made of any re- 
leasable material known to those of skill in the art 

Example 2 

The disposable bandages made in accordance 
with the method set forth in Example 1 were tested to 
determine whether they would stay in place on the 
skin of a wearer in accordance with the following 
method. Six disposable bandages of this invention 
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were placed on the first and second knuckle of the fin- 
gers of each hand and on the dorsal surface of the up- 
per arms of twenty-four human subjects. There were 
no restrictions on the normal activities or bathing hab- 
its of the subjects. The subjects wore the bandages 
for twenty-four hours. At the end of twenty-four hours, 
the subjects were examined and it was determined 
that the bandages of this invention remained intact 
and adhered to the subjects in an acceptable manner. 

Example 3 

Bandages made in accordance with the method 
set forth in Example 1 were subjected to maximum 
force vs strain, load energy vs. strain, recovered en- 
ergy, tensile breaking strength and percent elonga- 
tion tests. Other products were also tested. Products 
A and C were products of this invention made in ac- 
cordance with the method of Example 1 from plasti- 
cized polyvinyl chloride foam. The backing material of 
Product A and B had a density of 30 lb/ft 3 and a thick- 
ness of 20 mils. The backing material of Product B 
was a polyvinyl chloride foam which had a density of 
30 lb/ft 3 and a thickness of 20 mils, but was stiffer 
than the foams used in Products A and C. Product D 
was a Band-Aid® brand Sheer Strip bandage avail- 
able from Johnson & Johnson Consumer Products, 
Inc. of Skillman, New Jersey, which has a vinyl back- 
ing material. Product E was a Band-Aid® brand Flex- 
ible Fabric bandage available from Johnson & John- 
son Consumer Products, Inc. of Skillman, New Jer- 
sey, which has a woven fabric backing material. Prod- 
uct F was an Active Strip Flexible Foam Bandage 
available from 3M of Minneapolis, Minnesota, which 
has a polyvinyl chloride foam backing. 

The tests were conducted in accordance with the 
methods set forth above. The results of the maximum 
force vs. strain test are set forth in Figure 4. The tests 
indicate that Products A and C had fairly low relative 
values of maximum force per percent strain. This in- 
dicates that the force required to bend or deform the 
bandage was relatively low, compared to the other 
bandages. This is important in determining whether 
the bandage is acceptably deformable for use in ac- 
cordance with this invention. 

The results of the recovered energy test are set 
forth in Figure 5. This test measures the amount of en- 
ergy recovered upon removal of a force subjecting the 
bandage to a given strain. The results of this test 
show that, particularly at lower strains, the recovered 
energy is high for Products A and C, and remains high 
in relation to the other tested products, even at 100% 
strain. 

Tensile breaking strength was tested in accor- 
dance with the procedure set forth above. The results 
of this test are set forth in Figure 6. The tensile break- 
ing strength of the products of this invention are be- 
tween about 3.5 and 5 pounds/in. Thus, the backing 



material of these products might break when subject- 
ed to the forces of the manufacturing process if It is 
not relaxed or supported during the process. This 
process permits the use of backing material which 

5 has a relatively low breaking strength. 

Percent elongation of Products A-F was also test- 
ed. The results are set forth in Figure 7. The products 
of this invention exhibit higher elongations than any 
of the other products, e.g., 253% and 152%. It should 

10 be noted that the elongation testing was performed 
using a pulling speed of 20 inches/minute except for 
that in the case of Product E, in which case the pulling 
speed was 12 inches/minute. The high percent elon- 
gation of the products of this invention indicate the 

is • high degree of conformability evident in their perfor- 
mance. 

From the foregoing description of the products of 
the invention, others can devise alternate and equiv- 
alent constructions which are within the spirit and 
20 scope of the invention. Thus, the products of this in- 
vention are not limited to those specifically described 
herein. 



25 Claims 

1. A disposable adhesive bandage comprising a 
conformable backing material, an adhesive layer 
and an absorbent pad said adhesive bandage 
30 having the ability to deform easily and return to 

its original shape. 
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